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From Voxel's results 1 it appears that the liquidus curve consists of three branches, along which three different series of crystals separate. The two series containing most gold do not appear to consist of solid solutions. The third series of crystals corresponds to the formation of the compound AuSb2, at 460° C., and 55 per cent. Sb. the point of maximum thermal effect in the reaction. At the same point there is a break in the liquidus curve. Vogel records that these alloys are strongly susceptible to undercooling, and that only by inoculation can solidification be promoted. In this respect they resemble the tellurium-gold alloys.
The compound AuSb2 is of the same colour as antimony, is extremely brittle, and considerably harder than the individual components. There is a well-marked eutectic at 36Cr C. and 24 per cent. Sb.
Gold and Arsenic.—These resemble the gold-antimony alloys. They are readily fusible, hard, brittle, pale yellow or grey alloys, formed with contraction and decomposed by mercury like the antimony alloys. They are soluble with difficulty in aqua regia. Hatchett found 2 that the vapour of arsenic, acting on a suspended plate of gold at a red heat, forms a readily fusible alloy which drips off the gold, so that the residue of the gold plate is malleable and free from arsenic.
The alloys containing from 0 to 11 per cent, of arsenic were examined thermally by Schleicher.3 The freezing point curve indicates a eutectic point at about 25 per cent, of arsenic, the melting point of which is 665°. The eutectic is still observable when only a small proportion of arsenic is present. Arsenic is evolved suddenly at the eutectic temperature on melting.
Gold and Bismuth.—Bismuth is an element which, when present in even the smallest amounts, is very injurious in the ordinary commercial applications of gold. It renders the latter very brittle and unworkable. Of all metals, it has the greatest effect in reducing the ductility of gold. Thus the author found 4 that fine gold containing 0-25 per 1,000 (1 part in 4,000) of bismuth is fragile, breaks under the hammer, and cannot be rolled. The same proportion of bismuth in standard gold (gold 916*6, copper 83-3) also causes brittleness. and differs from lead in the fact that the brittleness is not removed by annealing. Molten gold absorbs the vapours of bismuth and becomes brittle. All the alloys exhibit a strong tendency to segregation, so that when solid they are not uniform in composition.
It was observed by Arnold and Jefferson 5 that in gold containing 0-2 per cent, of bismuth, when somewhat quickly cooled from fusion, the geometry of the large primary crystals of gold is completely destroyed, and the structure may be described as consisting of irregular grains, forming a series of cells" cemented together with wails which are probably formed of the gold-bismuth eutectic. The whole thus presents the appearance of a network. Slowly cooled specimens are similar in appearance, but the grains are larger. When broken by working, the fracture takes place along the cell walls, and any detached grain is perfectly malleable, probably consisting of pure gold, and can easily be beaten out into gold leaf. Similar effects were noted when lead or tellurium was substituted for bismuth.
Osmond and   Eoberts-Austen6  found  that   in   quickly cooled  ingots
1 Vogel, Zeitsch. anorg. Ckem., 1906, 50,145-157; J. Chem. Soc., 1900, 90. [ii-l, 079.
2 Hatchett, toe. cit.                    3 Schleicher, Internal. Zeitsck. Jfetalloffraphie, 1914, 6, 18, * T. K. Rose, 33rd Annual Report of the Mint, 1902, pp. 72-73.
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